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(57) Abstract: A copper alloy sputtering target characterized in that at least one element selected from among Al and Sn is contained 
m an amount of 0.01 to less than 0.5 wt% while the total amount of Mn and Si is not greater than 0.25 wLppm; and a semiconductor 
element wiring material. In particular, a copper alloy sputtering target capable of forming a stable homogeneous seed layer, free 
from aggregation, with low sheet resistance in copper electroplating, which copper alloy sputtering target further excels in sputtering 
film formation characteristics; and a semiconductor element wiring formed with the use of the target 



(57) AlXI±Sn*e»SiA,*:'>fc < t tl7t^£O.01~O.5(5fc5ffi)wt%£:fr U MnXliSi*<Jg*-e0.25wtppmJaTT? 




WO 2004/083482 



1 



PCT/JP2004/001914 



m m m 
QMj&-2ntc¥m&m : ?mm\zM'r2>o 

Ta/Ta N^i*©WJ 7Ji*BMifcbfc«, m^Mm,* y **TZ> £ tifi^ a 

zwnm.ty^&n-srcMz-Tmm (->-h*«) tux, «$fciii^$xA 

20 y & ]$m~? 2>z\t « fcfr ft -5 c 

^U>^-yy htbT^fflbTVife. £©*•&, ¥##SB«S*S^0. 18m 

25 L^U ffigB&4g*t0. UftmOT, WAtf9 0nmXfi6 5nmT?, XX 
bJt8Sje^S«k5^jefl»«IEi»*l?tt, ~>-FJf ©J¥£&1 0 0 nm&T© 

T^->-HISMT$^t^5i:i*5, Al^SnSO. 5~4. 0 



WO 2004/083482 



2 



PCT/JP2004/001914 



zwmmzM&Tzrctbizfo, mm$s<* y^-<Dmiz^x^~^- vm&m 
io f&tsn&ztfim^T&v, x^y?f&mw&<D'r<ntzZ'-\zm&!&\zmmti; 

Xrty?V>tf#-5 s yhtf ! &^tts:Z> 0 ±fBtf)A 1 n £ 0 . 5-4. Ow 
t %^Z-&2>Z\£\Z&-oTimM*m±'TZ>Z\£-t)i'V%, ^©g WOfe56(C«# 

20 &&&\sxi'-bmtt&frts <?zz£\*mn±mm-cx>vito tutm&m&m 
tz>z.h xe©a*8^b^"7 f / , ?-r x^vm&mv mm & o 
&tc. mmmxA 1 *mmmmm\zj£mis&zz\£xmmm<D&m.*{&Ti£it, 

B&tt'ffctt*lRl±$1i:«c:t*t^snT^S #if 6-1 7 7 1 1 7-5§ 

25 nnm.® •? %Tmm llx v^mx & % . 

ein^T, mmmutvx. miz^<-D^7tm^mmvx^ xi/^hn^^ 

1/— >a> (EM) Hit, #^^Sr|^±$it-5dt^|i^$nT^ 
£ «WF5 - 3 1 1 4 2 4^«KtfW||Yl - 2 4 8 5 3 8*ft*R 

o Sfe, MM<£>^ — hX^^ntCT i 0. 04 — 0. 15wt» 
30 L/fc^-y«/ h*tjj|3fe$nTVi* <&0§¥l 0 - 6 0 6 3 3^&fg# 



WO 2004/083482 



PCT/JP2004/001914 



3 

1 0- 6 0 6 3 3^'£m0M) o b^U ^tl&^OffiJg^tt^jt^t*^^ 

^^iz^^mmmmm^u±i7,iz^^^^mmmzmmT^z\t^x^f3i^ 
-otz. #^6 - 1 7 7 1 1 m^m^m „ 

SnO. 5 w t %*tc u 0t#tlt«i E M#tt[pl±};f iT* § i 
V>"5}f^&& (0!!;5Lte£, CH.Hu, K.L.Lee, D.Gupta, and P.Blauner (IBM)^ 
20 [Electromigration and deffusion in pure Cu and Cu(Sn) alloy, 
Mat.Res.Soc.Symp.Proc.Voi.427, 1996] Materials research Society#M) o 
b^U Z\MZT atTaN^t'OA'U 7«±TGD>— FJf £<Dmm*M®:-?Z> 

&>±fr%, ft&&ffixte*mfcmT<Dmmtt. $F\zmmm l *y*<Dmz, mm 



WO 2004/083482 



4 



PCT/JP2004/001914 



1. A lX«Snrt>5jS^ite^fc< £fc IteJKSO. 0 1-0. 5 w 
t %Hr#U MnX«S i ©^"Tn^-^x^^ltSTO. 2 5wt p 

2. AlX«Sn^e»^Ayfe>^<tfel7n^^0. 0 5~0. 2wt%tfU 
20 MnXttS i «1T0. 2 5 w t p pm^Ttf u tSif 

3. Sb, Zr, Ti, Cr, Ag, Au, Cd, In, A s j^SSftUfc 1 X 
tt2IX±$»il?l. Owt ppmratt S^i^^t" <5±fBlX&2 

25 4. Sb, Zr, Ti, Cr, Ag, Au, Cd, In, A s jfc&SftUfc 1 X 
tt2K±S»iT0. 5wt PPm&T^WTSC£&«r«£*r£±flBiXfcJ:2 

5. Sb, Zr, Ti, Cr, Ag, Au, Cd, In, A s a>&3BftL& 1 X 
tt2a±S«iT0. 3wt PPm£ilT^-r*2:iS«F|»tf -5±8aiXtt2 
30 l5ifeO^^A°-/^U h 



WO 2004/083482 



5 



PCT/JP2004/001914 



5 7. ;tfX^:ft£l8K^^@^F$£WSl w t p pm^TT&3 £ ££#ffc£T3 

8. Na, K^n^no. 05wtppmaT, U, Th^Wlaiwtp 
P bJ^T, ii5wtppraOT> il2wtppmOT> ^2wtppm^ 

10 Z—tfv V 

9. Na, Km^no. 0 2wtppm^T, U, Th^tl^tlO. 5w 
tppbOT, ^ilwtppm£(T, iilwtppmKT, Kllwtpp 

1 0. ¥i$ttifctt&#*l 0 O/imPJITOD, W*fcK©Hte'3*j&»± 2 0 

11. ±ibi~i o©v»*rn*»fciB«<o<n^x^y^u>^— h^fflvi 

1 2. ¥»#*™«©'>-FJitUT^$n*c:i:S<Kr«t-rs±|3l 1 IB 
20 ft®2Mtft:*?£Ml 

13. Ta, Ta^X«cn60^fc<»©/tUT«t±fc^-HjBi:bT^S 

14. SIJD7cm©«^^SlL^ cn*HIXtt«jtflE«^CD»»lC»*LT 
25 ±131-1 0©V^n^^iBm©^^XA'u/^U>^-^r-/ hCD^jt^fe 



WO 2004/083482 



6 



PCT/JP2004/001914 



^m<Dmm<Dmm 

5 tblTtm&O. 01-0. 5 (*i)wt%, ^1<[J0. 05-0. 2w 
t%tfU MnXfiSittliTO. 2 5wtppmOTm. 

craz^-ox. mzmwM.*v*omz, ®*D%<Dm<DMM*$j}Mmzffi±T° 
o. o 5wt%*mTU&&%MmTz>m&iz, a/&©#£^€f^*i*<&^ 

15 ^-5WIB'b&«. 

Mn£S i <0#WfcWmfctt£ft±$-&5. Mn, S i SmmMffi 

±%^U<, &tz0. 2 5wtppmSjg^t'>-hiS^t<$tTl/ 
0. 2 5wtppmTOt§W^5 e Mn, S i tefeM 

MfttVTAl > Sn^^iAUI^Ot, Mn t S i <2J$#lfJIte;li^T&£o 
20 ±B*»flOi^^y ^ ij y Jsfct» sb, Zr, Ti, Cr, 

Ag, Au, Cd, In, A s ^ eiJRUfc 1 Xtt 2 KJ:§ igiT 0 . 5wtp 

2ins©rt#7c*tt, mfbttftm±$««. Lfru Mn, s i tiwun^o. 

^1 Owt PpmKT. ^KttlwtppmTOn. cn&CDJRWWWU 



WO 2004/083482 PCT/JP2004/001914 



Ttt*©Na, KfcJU ^nftlO. 0 5wtppmOT, $?*L<fcj:0. 
0 2wtppmPiT, U, Th^tl^tilwtppb^T, 0i;b<teO. 5 
5 wt ppb£TF, mmBwt ppm£TF> ^tKttlwt p Pra ^T, ^2 
wtppmOT, ffSKfilwtppmOT, ^2wtppm£tT, $?3;L 
<ttlwtppmOTit§. *«#n?**7;io&U£«7G*Na, KRtfttW 

i?^fcJ:D> 3^— FJHtcKnsM (Cu 2 0) «$ntlS^t, « 
15 «»oft©|»k:*©«BJ^»^LTb*5tirJ5n««t**. z<D£viztb*D% 

20 O/im&TF* ¥^0«5O^±2 O^^mrt^tK 

Iffli-^t-Sf^ <«»i$-tt> *|ft±***Cfc*!T*, mu©«H£ 
*ft±*tf*c:£*tT*S. Arte* ^i;WXdt3 0 0mm^SJ:5^ 

25 ±B*58W©^^/ts;^U>^-yy MJ % ¥*&*?£*© 

§Sig. Wfc^##Eai©">-Hja©^k:Wffl*C»0, $^[:liTa, Ta^ 
X tt Jin £> ©g{fc%©/\* U 71±® HAM -5 . 



WO 2004/083482 PCT/JP2004/001914 

8 



15 ^z\x\ *%mm&&ffi8oo° ctm<mmmft<Dwm<Dm&&zftmv, 
nmmv*m®*®&MzM&z*zzt*t^* 0 ^^^mmytmmm 

<»*-)VY>7)v-z/7)vmmmzT&n&nm^mmv. am*®*****. 

SiUc>f>^^ttiII^b T , MkMJg& *ftNjEE& JWWJEffi, Hft 



WO 2004/083482 



9 



PCT/JP2004/001914 



mmm i ~ i o ) 

mm6N^±<Dmmmmtmm^ cm, s n< Mn, s i ^vrnvmrn 
io m) zmmi^ 7K^mmmwi(Dn-jv^^ )v-^)vmmmzxnM^mm%x 
®mvmmm<D&&&mco mmvrzmmm 1-10 <D&&mj&*m i iz^t* 

*®Biz^Ti*. ®mt(DmMiz£%mm*'j>te<?z>tcit>\z, m^6n© 
mu^mmmmzmmvrco &&4kvtc®M*, mm^mmm^x^mmmmiz 

15 ^iC, IlbfeO^y h©tII$^LT0 1 6 0X 6 0 t 4 

oo° cmmmmx-t 2 0 otistc. ^-©^ 40 o° cxmrnmrnvx 0 2 7 

0X2 0 t£TffiMU ^ecaiElT* 3 6 0 xlO t ^TJEMbfc 0 

4oo~6oo o cimmmmm®, ^-^h^^^-^^ 
¥mm<Dmmz jis h 0 5 0 1 izm^wmmz ^ k> , ? b 

3 = 5 lj£H?SlJtbfc. 
25 21 <D J; -5 £ iTffc^-^^ h bT 8 < >^OT a N/T a/Sill 
±fc 1 0 0 nmjf^CXAy^I^lfc. COX/ty *K®*iraAftft& 
*MBSEMT«*Lfc. *&, S i**±fc»5 0 0 nmf$ST7/V^M 

30 g> «*& Mffi^-tt (3 a (%) ) 



WO 2004/083482 PCT/JP2004/001914 

1 0 

5 ^i/mdtjmisn, ^<*mu«:vi^xtt»mtt^ffi«)Tig^. setae* 



WO 2004/083482 



PCT/JP2004/001914 



1 1 



m 

i ~ 

lit b 



a- 3 



» £ 
xi a 
a) a 

-x- ^ 



E 
a 
a 



E 
a 
a 

03 



cm 



V 



CO 



CM 



V 









< 


< 


< 


sO 






% 

CD 


% 

CO 


% 


O 


r— 


CVJ 


T — 


<M 


<t 


d 


6 


O 



CO 



V 



10 



~M8 



IS! 



V 



oo 



4* 



V 



CO 



CM 



V 



CO 



4§ 



CO 



CM 



CO 



eg 



nr» 



a> 



5$ 



CO 



illlD 

<□ 



3*3 



C_J> 



CO 



WO 2004/083482 



1 2 



PCT/JP2004/001914 



>f0TaN/Ta/S i3MR±fc:i OOnmJISO^y^itWUft, 
10 i&5 0 0 nraf$mAy^filIl,TlOa.-7t- Sf^i^tfco 

fc, Si^iftVi (0. 2 5ppm§I^) t^^lh^m^T-r-So 

JORMStt. Sntti^o. 0 2w t %*it^§fc»l$Mf^< 1 
20 3iVi«#lffi&^Ufc. M\Z, Jt«^3 6tt, Sntti^O. 5wt%m 1*0 
KffcMn^OiD, ffiUK^iK, **ttj&«U<5ifcnfc. J*««7te*' 

25 (HJS^J 1 1-1 — 1 1-5) 
^Jl 0 6 0° C-p^5. 

30 



WO 2004/083482 



PCT/JP2004/001914 



1 3 

£1 4 0 0° Cg«T»*L, S5tWE«^*0. 10 6wt%(:^ 
5 fcgsiBUT* Mfift^l 1 5 0-1 4 0 0° CC^^T/J^iil, fifjg-f 

m.2 









(DXls 




0.106wt% 


4.632wt% 


1.33% 


HJ£#iJl 1-2 


0.106wt% 


4.632wt% 


-4.36% 


Hfifctf'Ji 1-3 


0.106wt% 


4.632wt% 


-3.97% 


Hflfc#'J 1 1 -4 


0.106wt% 


4632wt% 


-0:26% 


Hffi5#iJl 1-5 


0.106wt% 


4.632wt% 


1.98% 1 


J±$£#>J9-1 


0.106wt% 




-9.30% 




0.106wt% 




-6.36% 


J±$£tfiJ9-3 


0.106wt% 




2.33% 


J±$£#'J9-4 


0.106wt% 




-11.23% 


J±$£#l]10-1 


0.106wt% 


31.33wt% 


6.39% 


tb$50iJio-2 


0.106wt% 


31.33wt% 


-4.63% 


J±$£#iJlO-3 


0.106wt% 


31.33wt% 


-7.39% 


tt$£#iJ10-4 


0.106wt% 


31.33wt% 


-15.45% 



WO 2004/083482 



PCT/JP2004/001914 



1 4 

0£&M9- 1-9-4) 

5 o° cgflrc»*u tjps^aso. i o 6wt *fcfc*<fc3te*inbT\ 

illI^1150~1 4 0 0° Cfc&oT^SIfiiU gfit-f >rf y h £f£ 

io atmn o - i~i o -4) 

(#3) @^BB£jig;l<5 3 1. 3 3wt%iUL £0 

is *i 40 o° cnrnx-mmv. ts6\zttmm&&*o. i o 6wt%£&3cfc5 

fc^flPLT, »»ift&jWftl i 50-1400° CiZfc^TfrZmT&V, MM't 
20 ±13^2^£Hje>^&<fc5&;:, HM^WJl 1-1-1 1 - 5 V> 

^$^ffli±*rtcit^^7cm^^aL,fcjt»j 9-1-9 - 4Rz$mmm*M, 

Z-Z>M'&&%:&mi>fcltmMl 0- 1-1 0-47?«> gM^^CDXlx (A* 

mz, i^titu 8oo° c^±, jfti<«iooo° cmm<Dm& 



WO 2004/083482 



PCT/JP2004/001914 



1 5 



WO 2004/083482 



PCT/JP2004/001914 



1 6 

ft J$ <D H ffl 

5 1. AlXttSn^6«A;«^a:<i:t,l7c*fto. 01-0. 5 w 
t %tfU WnXttS i ©^rn^-^XH3C6r3W»«TO. 2 5w t p 

2. AlX«Sn^e»il^c>J5:<tt>l7U^^0. 05-0. 2wt%^f 
U MnXfiSi^IlTO. 2 5wt p pmOT^f 

10 n y^iJ>^-^K 

3. Sb, Zr, Ti, Cr, Ag, Au, Cd, In, A s 1 
Xfi2Pa±^itl. Owt p p m^Ttft § r t ^MitSi^Oiffl 

4. Sb, Zr, Ti, Cr, Ag, Au, Cd, In, AsftZmRVTcl 
15 X«2£U:£at»T0. 5wt VPm&T<$m?Z>C£&!&mt-fZ>m3k<Dm,m 

5. Sb, Zr, Ti, Cr, Ag, Au, Cd, In, AsfrZMRVfzl 

x«2Pi±^iTo. 3wt d pm&T^r&zt&ftmtrzm&vmm 

y ho 

25 8, Na, K^tl^tlO. 05wtppm^ U, Thm^tllwt 
PPbOT v ii5wtppraOT, ^2wtppmOT, Kl2wtppm 



WO 2004/083482 



PCT/JP2004/001914 



1 7 

9. Na, Wn^no. 0 2wtppmKT, u, Thm^no. 5 
wtppb&T. tilwtppm^T, lilwtppmOT, **lwtp 

10. ¥^»I«m*tl0 0tfmRTT»t), ¥^O«S^t±2 0% 

hs§ 1 1 mmma*mi&imm. 

13. Ta, Ta&&XttznZ<Dmm<DrtV7m±\Z*/~}zm£lsTmi& 

15 ^n§ci<i:^#m<h-r§m^©^ffl^i 2*stt©4Mi#*?£* a 

SfSsf<©f&fflSil 1 J£f~jj| l 0^©v>rft#K:ffi«©m^&;*/^^ y 
20 l 5. H*IRKrto«^tfWt«i:i*Wltt*i«o|6B* 1 4^|B 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/001914 



A. CLASSIFICATION OF SUBJECT MATTER " 

Int. CI 7 C23C14/34, H01L21/28, H01L21/285, H01L21/768, C22C9/01, 
C22C9/02 

According to International Patent Qassification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) ' " 

Int. CI 7 C23C14/00-14/58, H01L21/28-21/285, H01L21/768, C22C9/01-9/02 



Jitsnvn 4h^n mimmUm d °™?^°^ h * eXt f Dt that ^ docu ^nts are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Torolai Koho 1996-2004 

Kdkai Jitsuyo Shinan Kbho 1971-2004 Toroku Jitsuyo Shihan Koho 1994-2004 



EeC WF ILTDl^OGr^ dUring ^ iCterDati0nal SeaiCh (0ame ° f data baSe and > whcre P^cabl e, search terms used) 



C. . DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 



Citation of document, with indication, where appropriate, of the relevant 



JP 2002-4048 A (Ebara Corp.), 

09 January, 2002 (09.01.02), 

Claims; Par. Nos . [0003], [0010], [0057] 

(Family: none) 

JP 2001-284358 A (Fujitsu Ltd.), 
12 October, 2001 (12.10.01), 
Claims; Par. Nos. [0010], [0051] 
(Family: none) 

JP 2002-294437 A (Mitsubishi Materials Corp.), 
09 October, 2002 (09.10.02), 
Full text 
(Family: none) 



~g] Further documents are listed in the continuation of Box C. □ See patent family annex. 



Relevant to claim No. 



11-13 



11-13 



1-15 



"or 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

eadier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



"X" 



"A" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
07 May, 2004 (07.05.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Date of mailing of the international search report 
25 May,. 2004 (25.05.04) 



Authorized officer 



Facsimile Ni^ 

Form PCT/IS A/210 (second sheet) (January 2004) 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/001914 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 11-158614 A (Hitachi Metals, Ltd.), 
15 June, 1999 (15.06.99), 
Full text 
(Family: none) 



WO 03/064722 Al 
07 August, 2003 
Full text 
(Family: none) 



(Nikko Materials Co., Ltd.), 
(07.08.03), 



Relevant to claim No. 



1-15 



1-15 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



BBflH3R# 



mmmrnrn^- pct/jp2oo4/ooi914 



a. &m<om-rzft&<o#m (mwm&st (ipo ) 

Int. CI 7 C23C14/34. H01L21/28, H01L21/285. H01L21/768. C22C9/01. C22C9/02 



Int. CI* C23C14/00- 14/58, H01L21/28- 21/285, H01L21/768, C22C9/01-9/02 



B#g*J8£r^$& 1922-1996^ 

B#ffl<&|lBllffi$f3fe&$B 1971-2004^ 

B*SX£9rX2ft&fl 1996-2004^ 

B^B^^B^r^gr^g 1994-2004*? 



WPIL (DIALOG) 









X 


JP 2002-4048 A CHa^ti^DMf^i) 2002.01.09 
#fFlf ^(D^ffl, [0003], [0010], [0057], C7;r$!>*-3fcU 


11-13 


X 


JP 2001-284358 A (^dril^^tt) 20OJ.10.12 

4#tm3fc<D*&fflx [0010], [0051], *U 


11-13 


A 


JP 2002-294437 A {^^TVT^W^Vd 2002.10.09 


1-15 



L-fc B 

07. 05. 2004 


25. 5. 2004 


BBSSa£«|§cB&*fc&rjt*,T$fc 

B*S#fF/f (I SA/J P) 
®5{I#-§- 100-8915 
S3Sa5^fflE©dSH=.Tg 4#3-5§- 


l£fS#-§- 03-3581-1101 P 


4G 


9 2 7 8 


34 16 



i^PCT/ISA/2 10 «2^) (2004^F1^) 



PCT/JP200 4/0 0 1 9 1 4 



p,a 



%\m-xu& Rzfi—&<n&m&Mm-tzkZte, ^omM-fz faffing 



JP 11-158614 A (Bft&JSM*ag?*fc) 1999.06.15 

WO 03/064722 Al B (R^PTACO 2003.08.07 



1-15 



1-15 



«a;pcT/i 



S A/2 10 m2^— ?ff>m%) (2004^1^) 



